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Pfeface

The purposg_of this Environmental Assessment is tb provide the basis
for evaluation of the environmental impact on the project area due to the
routine opération_and maintenance of tﬁis flood control reservoir.
Littleville Lake has been operéted whenever necessary since it was
constructed to prevent or reduce downstream flooding; Maintenance
énd management of the project, inciuding the recregtion facilities,
during non~flood periods is also of primary importance, Enhanqement
of ihe figh and wildlife resources as well as protection of the
environment within and around the reservoir area has been given

careful consideration.
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T. PROJECT DESCRIPPION

[P

A, TINTRODUCTION. -

1. i@caﬁion .'s'md Aﬁthoriza.tion

Littleville Iake is maintained and operated by the New England
Division, U, S, Army Corpa of Engineers. 1% is ‘lbcé.:bedhon' the.
N’iddle Branch of the Westfield River within the towns of' Hunt:ington
and Chester, Massavhusetts. These towns are in Hampshire a.nd Ham'pden'
Counties s mspectively at the westerlv s:lde of the Connecticut River |
basin. The da.m sit:e :la about one mile upstrea.m of the confluence of‘

'bhe Midd1e Branch a.nd the Westfield 'Rivers.

The project was authorized by the Flood Control Act of 3 July 1958
(Publie Taw No. 85-.500, 85th Congress) in accorda.nce with recomendations
set torth in Senate Document No. 17, 85th (‘ongress. Inr-lusion of' ;
provigions for future water supply in the Littleville flood control
reservolr was authorized under the wdter_ Supply Act of 1958 (Public
Iaw 85-500). :Construction of the dam was. initiated in June 1962 and, .
completed in September 11965, at a c_o'st of: $6,882,000, -inclyQing
. ‘approximately $2,000,000 to be paid by the City of Springfield for
-water supply features.

[



2. F'urnoses
2. Flood ﬁontrol

The dam is operated in close coordination with rniwhtville
Dam on the main hranch of the Westfield River, effEcting raductions
in flnod damages at Westfield, Massachusetts ags well as re&ucing
Westfield River contributions to Connueci':icu't.:rﬂliv;a_r 'f';qod ‘sﬁggesf |

b. Water Supplv

. A contract betweer ‘the United 3ta+ﬁs Government and the
City of Springfield, Mass., dated December 13, 1967, glves the_city-
the right o utilize water stored in Ldttlevilie Lake hetween fhe
elevations 518 0 feat and 432.0 feet, mean sea 1eve1 for water supplv
purposes., Pavments for the use of the w&ter and storage are specif:ed
over a thirty-yesr period bhegimning when the first uater-supply diversion ,

takes place,
B. STRUCTURES AND RESERVOIR

1. Dam

Iittleville Nam is & rolled earth and rockfiil embanmt, 14360
feet long with a hakiﬁum height of 164 feet above the bed of the
Middls Brench. A O35-foot long dike with maximum height of 46 feet -
is located or 2 nuiural saddle between a platesu containing the spillway
and the eastern riﬁge. The top of the dam and dike le at elevation 596
feet., mean sea 1eval.(msl). width at the top of the dam is 25 feot where

an 18-ft, wide paved access road is also located.



2. Spillway
The spillway consists of a T=foot high concrete ogee weir located

on a bedrock plateau on the left bank, and a chute type spillway in. a
bedrock cut, 'l.‘ﬁe weir has a length of 40O feet with crest elevation at .
576 feet, mean sea level. The discharge chaﬁnel; width varies from 40O ..
feet at the foot of the curved weir to 50 feet at s distance of L0 feet
dowvmstream, The total length of the excavated spillway channel is 1,250
feét. | | |

3. oublet Works

The I,ittlevi].le pro;]ect ha.s two separate reservoir outlet works,
one for diversion of water supply, and the other for flood control.

8. Water Supply Outlet Works

The main components of the water supply outlet works are: a 17.5~
foot wide intake channel with invert at elevation L32 feet msl; an intake
structure consisting of a wet well tower with four.36-inch diameter sluice
gates at different elevations (LU47.0, 466.0, 485.0-and 504.0 feet msl) so
that water can be drawn from various levels of the reservoir; an operating
house on top of the tower; an outlet conduit; .and & 20-foot wide outlet
chamel, The outlet conduit consists of a 9«foot wide arch-ghaped conduit
00 feet long with a 4AB-inch diameter concrete water supply conduit
1nstalled within the arch, to be utilized when water supply operationa

N

begin (pom:thlv a.rmmd 1080)



b, Flood Control Outlet Works

The flood controi ocutlet works conasist of an inﬁake_channel,
gates, tower and an outlet tunnel. The ﬁ.ntake‘ channel i.sj'zd'-ife'et wide,
excavated. in rock to elevation 515 feet msl, Near the intake structive

“the channel widens to 30-feet to accommodate a. -30=foot c‘dncrete weir
‘with a crest e‘levén.t’ion of 518 feet msl, ‘the elevation of the waximum
water supply pool. |

| F‘mm tﬁe weir a coﬁéreteulimd clmnﬁei ektén&s 88‘3 feeﬁ ﬁo the
gate strocture. F;l.dm are regulated by two 4 x 8«foot sluice gntes, aﬁd
from the gai;e structure flows are condw.ctgd to thé oui;.’tet ina 3’?0-fdnt-

long, R-foot diameter concrete~lined "horseshoe" tumnel.

h, Reservoir

tittleville lake at apillway creét elevation 576.0 feet mgl hag a
total storage capac{ﬁy of 32,400 aecre~feet, of which 9,&00 acre=feet is ;
reserved- for water supply (below elevation 518.0 feet msi) and 23,000
acre-feet for flpoé_cantrol.. The flood control storage: is eguivalent o
8.2 inchas of ruizof‘f from the drainaee ares of 52 square miles., When
filled to spillway crest, the reservoir will extend upstveé.m along the
Middle PRranch for a.distance of approximately 3.7 mileg and have a

surface ares of 510 ascres.
The maximum water suvoply pool covers 275 acréé 8t elevation 518.0
feet msl, providing a reservoir shoreline of owver five miles inllength..

This is the average pcol elevation during most of the vear,



Becauge of water supplv considerations, the nool area was
completelv cleared of ve?etation and tonsoil leaving e sand

and gravel bottom.
C. OFPERATION PROCEDURES

The operation of Littleville Dam is 'gerrﬁed by conditions in both the
Westfield River and the Connecticut River, ag indicated by precipitation
reporis and river stages at index points in the river basin. During
normal pericds, the flood gates are maintained at three~foot qpenings.
It .ice 'nuild‘-up' in the gate structure presents a problem, flood ga.ﬁes
are closed sufficiently to maintaih the-pool at elevations between 520~

522 feet msl.

All reservoir operations are preceded by communications with, and
ingtructions from the Corps' Reservoir Control Center (RCC). The
project manager will make an "alerting report™ to the RCC when any of
the following conditiens occur: 1) one inch of vrecipitation during a -
2h-hour perind at any station within the Wesgtfield River network; _

2) arising stage of 522 feet msl is reached at Littlevillle; 3) & stage
of‘ 3.8 féet is rée.chéd at the .USGS. gaging stations on. the Wést Branch

of the Wéstfield River; and 4) a stage of 8.0 feet is reached at Westfield.



l. PFlood Regulations

During the course of a flood regulation of flow fram Littleville
Iake mey be considered 1n three phase3° Phase I, the storm and runoff
appraisal leading to the initisl regulation during _developmant of &
flood; Phase IT, regulation during the flood period; ahd Phase IIT,

emptying the reservoir following the downstream recession of the flood.
D. MANAGEMENT PROGRAMS

1. Recrestion |

:\The lake is restricted with respect to recreational opportunities

due to 1ts fUture use fbr water supplv,_but does provide an excellent
fishery. The city of Springfield Water cOmmissionara have established
a set of rules for fishing, but no hunting, on the project 1@nds; The
two access points, one at each end of the lake, are equi’ppéd'ﬁith boat
launching ramps.- ﬁoﬁever, boats ere restricted to thoSe having motors
with not more than ten (10) horsepower and & minimm length of twelve’

feet,

The lake and the Middle Branch of the Westfield River support nrime
trout fisheriea, enhanced by the State Diviaion of Fisheries and Game a
varied stocking program Angling pressure is heavy from the season 8

opening (third Saturday in April) through Memgrial Day.



2, TForestry

The major value of the silviculturai reSOQfé;s is fbrﬂ;oﬁér,
both to meintain desirable runoff characteristics for protgction,
of the water supply and to present an attractive natural setting
for the project. The woodlands are principally of second growth
mixed conifers and hardwoods of limited merchantable value..
Iimited management is conducted by the Littleville project mangoer,

but much of the area iz left in its natural gtate.

3. Fish and wildlife

No hunting is allowed on the Covernment-owned lands surrouvnding
the dam and reservoir., Although whitetail deer, cottontail rabbits
and ruffed grouse are common in the surrounding hills and valleys,

much of the adjacent privately owned land has been posted.

The Massachusetts Division of Fisheries and Game under lease from
the Corvps administers the trout stocking program in the resgervoir and
the river ahove and below the impoundment. Rrook, brown and rainbow .
trout have all heen stocked, with rainbows usually in the greatest
quantities. The figh are introduced annually, often at several

different times throughout the year.

" Although hunting is prohivited on the project land, the Division
of Pishéries and Game's nearby Chester Wildlife Management Area offers
opportunities for hunting. The area is located between Fnightville and
Littleville Reservoirs and contains about 1,000 acres of land in a

natural environmental setting,



TI. ENVIRONMENTAT, SETTING
A. DESCRIPTION OF CENERAL AREA

1. Climate and Precipitation

The ‘climate of the Westfield River basin is variable, due
primarily Yo the large differences in elevation. While the lower
basin is relativelv mild, the rougher topography and higher elevations

at the headwaters of the tributaries experience a more severe climate.

Storms over the watershed area are of four general types: (1)
extratropical continental storms which move across the vasin under
the influence of the prevailing 'w_e-st;erly winds, (2) ext,raﬁ-opical.
maritime storms Which originate over the ‘seean and move 'hprthward
along the eastern comst of the United States, () stofmé.of trop’:icai
origin, sometimes of hurricane waenitude snd intensity, and (%) -
thnndergtom hrq&uce@ byllqca'l gpnyectiy\g action or by _m@rel general
f‘rantgl mgv.err__lenﬁs_.. Histprigally trog.:.;cal storms have been the most

severe and have ccourred during late summer and early autumn.

The mean armual temperature in the basin ranges from about 4hF,
in the mountainous lreég‘ionswﬁo about SOOF, in the l;owet"'mlleys. '
Extremes of 102°F. and -300}"‘. have been fecor&éd in the lower e.lévatiops
and the headwaters, respectively. Thg average Jammary temperature in the
vieinity of the ‘projgct is lah_ow., while the average July tempersture is

about 70°F.



iPrecipibatioﬁ_is evenly distributed among the seasons and
-averages about 46 inches at nearby Chester, Massachusetts)
Snowfall varies widely over the bagin, with an average depth
of about 33 inches at Chester (elevation 600 feet msl) and
over 70 inches at.Chesterfield (1,425 feet msl).and Peru
{1,860 feet msl), Average annual runoff for the Westfield
‘River near Westfield, ‘Massachusetts (period of reécord through -
1961) has varied from 45.30 inches in 1955 to 1%4.82 inches in -

1941 with a mean of 26.12 inches.

‘The 1,. S, Weather Bureau‘niver Forecasgt Center at Windsor
' Locks, -Connecticut, periodically receives pfecipitationvreports=
from-weather hureau stations in the Westfieldukiver-basin which : -7
“gre transmitted to the Corps' Reservoir Regulation:Section. - =
Those closest to Littleville are at Xnightville Dam and the town
of Chester. Precipitation is alsc measured at Littleville
Reservoir.. The Weather Bureau has & greater network of rainfall |
and river reporting stations in the Connecticut and WEStfielﬂ River

basins than in any other watershed of camparable size.

2. Togograghx
The study area is characterized by rough and rocky hills with

steep slopes, separated by narrow valleys drained bv many small streams.



Flevations within the immediate vicinity of the reservoir range from

432 feet msl at the dam site to 1,296 feet msl.at the top of Goss Hill
‘a.bout 2.3 miles north of the dam.: The Westfield River watershed has an
approximate length, north to south, of 48 miles, -an--avera.ge width of about
11 miles and total drainage area of 517 square miles.  The watershed |
elevations vary from 2,505 feet msl in the headwaters to about 4O feet
msl at the River's confluence with the Connecticut River,  The Middle
Branch of the Westfield falls i,t.'LOO feet over its length of 16 miles at

an average gradient- of nearly 70 feet .:pef stream nile, -

3. Vegetative Cover

About 90% of the reservoir area is wooded with a mixture of hardwood
and softwood species: American beech, yellow birch, red and sugar maple,
eastern hemlock, white pine and red pine. Seedl:lngé of Norway spruce,
white pine and red pine have been planted in an open field ares east of

Goss Hill Roed and rnortheast of the dam,

Natural regeneration is occurriug near the east. reservoir shore in a
clea.ring where a f‘armhouse formerly stood 'I‘vpica.l pioneer grcwthe of gray
and paper 'hirches rmd some white pines are developing on the site, wh:tc?- is

relatively :lna.ccessible for ma.intenanoe by the project ma,na,ger.

The far north end of the reservoir around the nay-v:tl le Achess Area. and
the former T ast River Foe.d supports o few acres of‘ perermial grasses.

Arrangements have smeﬁms been ma.de for 2 loca.l f‘armer to mow the high

10



4., Fish and Wildlife Species Present

Rrown and rainbow trout are stocked anmually in the lake,
while brook trout are stocked in the Middle Branch of the

Westfield Piver above and below the reservoir.‘

During posi Filling in 1965 the lake was chemically reciained
by the Massachvsetts Ditv-'ision of.Fi:sﬁeries and Gamé o eliminate
undesimhle tish si:ecies. This also would iﬁc're'ase'the. éhancéé i’bt:
survival ;.ml c;rowth of the newly stocked trout because more food is
available for the young dve to rediuced competition and a].so'préda.ﬂon
ig reduced. Littleville Iake was withdrawn from reclametion status in
1971, thus.allowing the fishing season to extend to_,Febr_t_;w.ry,‘_ﬁ.Al_?gs?j.*!_;g
the 1965 reclamation, wurm water fish bave reappeared in the lake,
Svecies include brown bullhead, yellow perch,. pumpkinseed, largemouth
bags arnd white sucker. Natural reproduction of trout is severelw
limited in the presence of these other fish hecause the fry. novw hg.ve_
such strong competition for food. BRecaunge the. lakg is jl;he_zjn'@.}};( -
stratified what. food exists 1s not available in .thg_ hypolimmion
where the trout remain. In this man-made reservoir there is a .
lack of suitable forape gpecies in the lower strata to congtitute

a good food supply for the trout.

31



Whitetail deer have also been seen at the reservoir area, but

hunting on govermment land is not a.llowed by the City of Springﬁ.eld
Most of the a.d;jacent land 13 priva.te arﬁ ha.s been posted to proh:lbit

hunting. Some hurrtinw does, however continue.

5. Geological Features

The va.llev bottcm" 'neneath the rea_ervoir conaists of light
vellowish—brown gand, gra.vel a.nd boulders, probably denos‘lted
during the late Pleistocene Age and ea.rly Holocene Age by :rla.r'ml
melt-water streams. Thickness of the terraces varies from 10 feet

to 30 feet.

Gravel resources in the Chester area are limited.’ Most of what
does exist lies béﬁeath farmlands, residential settlements and the:
regervoir's stream terrace deposits. Tt is thus not practicably
recoverable,  Other mineral resources of possible economic valuve
are talc and emery, which were mined for a brief period around ‘1910,
Veins of white quartz are common in the ares and have been .prbspec'ted
in the past, The quartz is of a quality considered to he suitable for
cerughing and snbseqﬁent uge in the produckion of exposed gggregate “for

orramental building facing,



6. Socio-Economic conditions

The immediate ares, of the L&ttleville Lake is characterized &8s
rural and sparselv populated Population flgures fbr Huntington and
Chester are: o

1%0 1970

Huntington o o 1,391 1,593 -
Chester 1,155 1,025

However, the project lies within the highly-populated Northeast

Region end is accessible over several excellent Interstate routes ard

" well-kept ‘rural roads into the project area. According to the 1960

7, 8. census report over 1.3 million persons raeside within 40 miles of
the Reservoir. The urbanized Citv of Westfield, which the project is
designed to protect, wes settled in 1660 and has a present population of
| 31, h33 There is a great deal of residential development in thls aree,
while commercia] and industrial developments heve continued to 1ocete
on the flood plains between the westfield and Little Rivers where Qhev
are seriously threatened by flooding. More than half of the many
industrial flrms 1n the City of Westfield are susceptiblm to

flooding.

In recent years the immediste vicinity of the projent has experienced
an increase in summer residences and recreational use, with access to the
many parks and state forests in the region. Recreation service industries
have consequently grown The surrounding towns heve small industry

related to the area's emevy deposits, but this activity hag declined



However, ta.king into consideration ’c.he entire westﬂeld River ba.sin, |
mnufacturing‘ does p.‘lay a ma.jor role :ln the economy, with most of the
diverse activ:l.ty concentrated in the urban comunities of Westfield a.nd
West Springfield. These also contain most of the 1ntenselv cultiva‘bed

land in the tasgin, being on rich valley lowlands,

Agricultural development has generally become unimportent to the ares
in economic terms, Shade-grown tobacco is now the principal crop, and is
produced nearby on :large farms around the mouth of the JTittle River below
Littleville Iake, .

'Exfens:lve recreatioml facilities are located close to Littleville Dam.
These include, for exmmm' the Chesver Wwildlife Ma.na.gemnt Area., between
the Kniwhtville a.nd Littleville prmects Worwich Pond in Vuntington, the
f‘harles M. Ga.rdner tate Park on the East Branch of‘ the Westfield River;
a,nd the Grace A Po’binson Wildlif‘e ct&mc'.1'.u,19.:t'*,r, the Westfie]d %porbsmen s
C1lub and st.a.n]ev Park, all in the Citv of 'ﬁ'esff'ield Many other
recreational opportuni‘bies exist throue;hm:.t the Connecticut Rive.r
bagin, the Lower Pioneer Valley Region and the Mount Holyoke Ranpe
_and Mount Tom chein, The Littleville project-itself with its prime
. fighing opportunitiesg is readily sccessible by Interstate Routes 90

and 91.

'l'here are no known historica] or nrcha.eologica? featux-es located

near enough *o ‘ne a.ffected by the proier't.

14



TIT. ENVIRONMEETAL IMPACT OF THE OPERATION, MATMTENANCE
AND MARAGEMENT PROGRAM

A. OPERATTON FOR AUTHORIZED PURPOSES

1.  hownstream Effects - Regulation of Flows and Releases

2. Tlooding Prevented

The flood pool stage at Tittleville lake has eégqualled or
exceeded elevation 527.0 feet msl {12 percent of the flood control
storage capacity) 8 times since the dam's completion 1n_19651_

With a recurrence of the Westfield River basiq'flqod ﬁf
record in August 1§55, (pegk natufal flow of 81,000 cfs at
Westfield, Massachusetts) fhe reservoir would prevent $ﬁ.3 miilion B
ir damapes after reductions bv the Knightville prqject.: Priﬁary‘ |
flood contrél benefits acerue to the City of Westfield‘tﬁroggh
protection of fesidénces, commercial establishments qnd puhiic
buildings situated in the Wgstfiéld Riverlflood p]ain, _

Tﬁ April 1949, ¥nightville and Tittleville Reservoirs were
filled to 384 #nd 53% of cepacity, respectivelv. :fhis comhined
#torage created a redvction of seven feet in fhe Westfield River
stagﬁ at Westfiéld, and represented the maiimum utilization Qf

flood control storage at Tittleville lake to date.

15



Despite a loné-history of flboding in the City of Westfield,
development is'stiil taking place inrflood-ﬁfone areas., Over .
3,100 acres in the City are subject to flooding by-the Standard .
Project Flood (SPF) after reductions bv Tittleville and Khightville
Reservoirs. This area, mostly in the lowland between the Westfield
and Tittle Rivers, containg almost 2,000 residential properties, 260 commerul

cial businesses,-3o public bulldings and 27 industries., .

We cannot quéntify theﬂdegfeé to which continued flood‘plﬁin
development is attrihntable to the flood proteotion afforded by
Tittleville Dam. However, while the nam has and will prevent much
financial loss due to flcoding, ve must warn that the flooﬂ risk has
not and prohably never will be reduced to zero, Flood control proﬁecﬁs
are designed only to prevent some freanency of flooding that is .
economicallv 1ustifiable relative to the costs of the project. At
present, some flood damage still oceurs in this ares on an average of once
every two years. Therefore, the economic benefits of flood plain
utilization must be weighed against the potential losses to the natural,
social and eronomic environment in cage of major flood and during flood

control opera.tions. '

1'The Standard Project ¥lood for the Westfield River sms developed from
standard project storm rainfall; as described in Civil Engineer Bulletin
Ro. 52-8 and unit hydrographs derived from amalyzing recordéd floods in the
Westfield River basin., It is defined as the largest flood that can be expected
from the most severe combination of meteorological and hydrological conditions
that are considered reasonably characteristic of the geological region involved,

16



b. Fish snd Wildlife

The Middle Branch of the Westfield River has particularly good
conditions for several species of fish and the Liffleviilé Dam is
operated to presérve these conditions. Hdﬁéver,lthe'p;ojéct's'
operation is also constrained by the need to broﬁeét the water
quality of this”fnturélSOurce'of water supply. | ;

Due to the area's inhospitable topography, wildlife habitat is
‘somevhat limited. The Middle Branch falls 1 100 feet in its 16~m11e
“1eﬁgth,‘or an average of nearly 70 feet per stream mile. Recause of
this steep gradient ﬁnd ﬁhe‘rapid evacuation of the iittleville Lake
following recession of downstream flood peaks, the modified spring
_flood discharges have hed velocities high enough to flush out silt
and gsediments in the mile of stream below the dam. Nevertneless,
there appears to be little scouring effect. FPFurthermore, being.
reagsonably confined within its channel, the stream has not picked
up excessive so0il and litter from areas adjacent to the banks,.

. resulting in an unusually clear, clean stresm.

The effects of Littleville flood control operations have been
to delay spring flood peaks for perhaps two or threz days and to
reduce rather than eliminate the high flood peaks, thus preservinp

the beneficial ffects of naturaj flushing.

Puring spring flood periods, the operation of Littleville Dam
to a degree henefits the downstream trout fishery by reducing the
suspended solidsg losd. In addiﬁion, dam operation maintains

sufficient flow to wash the cravel and rock stream bed,



c, VEre+ative Pover and Timher

“ Idttleville Iake has not been in operation long enough to ef'fect
major changes.in downstream vegetative patterns., From the dam to the
confluence with.tﬁe_maiﬁ stem Westfield River;_the Middie'hranch is
situated in a narrow, steeply sloped and_woéded valley with few flat |
or low-lying areas, Very little of thé valley, tﬁerefbre, is subject
to exﬁended flooding because the riyer_staggrrises and falls quiqkly.
Theﬁmajor beneficial effects are derived from the Reserﬁoiy's reduction
of Westfie;d ﬁivef flopd flows and subsequent protection to low-lying

communities on the main stem, the City of Westfield, particularly.

More significant adverse effects on'vegetation may.be an indirect
result of Tittleville flood protection. As discussed previously, one
effect of flood control operations has been encroachment onto the £1lood
plain in the City Of‘westfield, although local flood plain zoning may be
forthcoming. The present coristruction of buildings and paving of parking
lots in this area destroys flood plain vegetation, which 1g both @ vital
part of the riverihe gcosystgm (as food for aniﬁals) as'#ell as naturﬁl
pfotection 6f thg_goil from erosion. Such development #lso destroys the
river's natural_flood storage which should Se supplementai,to, but not

replaced by flood control reservoirs.
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Ina compara+ive1v small waterghed, such as the Westfield River
bagin, overdevelopment of flood-prone lowlands cav cause more harm to the
ares's ecosystem than is caused by certain detrimental flood control
operations, For eﬁample, while normal snring freshet flowé may be redﬁéed
by some 50 or 60%, this applies to rﬁnoff from the reservoir - controlled
drainage arens. The combined drainage area above Enightville and Littleville
Dams represents only about 40 percent pf the westfie;d River bagin drainsge
area at the river's mouth. Thié factor sémewhat diminishes tﬁe effect that
the dam’s reduction of spring flowa will have on the area’s biﬁta. On the
other hand, major environmental benefits are achived through reduction af
the major floods of late summer or early fall, Of significance here are
those floods th#t oceur rather infrequently, usually the result of tropical
storms or hurricanesa.  Thelr mitipation by flood control reservoirs causes
‘legs environmental disturbance as well as. fewer losses of life and proverty
than would occur naturally. While biota of a watershed have adjusted to -
annual spring flooding, 8 summer storm of large magnitude produces extra=
ordinary corditions not so eagily tolerated by the plant and aﬁimal-species

present,

d. Water Quality

The Middle Branch of the Westfield River has been designated n
Class A stream from its source to Littleville Dam and Class R below the dam,
The Massachusetts Divigion of Water Pollution Control describes each watey

use clasgification as follows:
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CIasé A - Waters designﬁted for use a8 public water supplies

. in accordance with Chapter III of ‘the Massachuseths

¢eneral Laws, Character uniformly excellent.
Class B - Suitablé for bathing and recrestional purposes

including weter contact sports, Acceptable for

public water supply with appropriate treatment.

‘Suitable for agricultural, and certain industrial

cooling and process uses; excellent fish and

wildlife-habitat; excellent sesthetic value.

The high quality streams which feed the reservoir originate

in the unpopulated'watershed areag above the dam. Thus there is little
or no degradation'of the streams® water quality other than by ratural

géographic conditions,

During a: fiood control operation, the Littlevillerproject manager
is required to release a minimum flow to sustain downstream fishlife, A
minimum discharge'will also be maintained during futuré reservoir diversion
when the City qf Springfield beging supplementing its Cobble Mountain
Reservoir water supply. During flood periods, full or partial restriction
o? flows through Littleville Dam bas in the past been followed by the
release of gubstantial discharges of stored flood waters after & storm

hasg abated,

The critical water gquality pericd is'durihg'the late summer months
when natural disgharges are lowest, rather than in the:épring when the watef.
temperature is low and flows are high. The overfiow weir at elevation 518.0
- feet msl normally discharges water from the surface of Littleville Iake such

+that the outflow’is‘equal to the inflow., Comparison of discharge water



auality data with inflow water quality.dataAshcws mdnoﬁ;iﬁfluences
from impoundment. Thermal and chemical stratification are
characteristic of the reservoir during the warm months of the

year; therefore, the warmer water moveg through the upper layers

of the reservoir only. For this reason and because the surfece area
of the reservoir is large and warmed by exposure to the sun, the
temperature of the discharge is sometime3-3-hQF.-greater than inflow
temperature, A slight decrease in dissolved oxygen ig evident, but
other parameters show no significant degradation due to impoundment

and release procedures.

e. Tecreational Use and Aesthetics ”

The Westfield River White Water Canoe Club has ﬁeld fHNOe TaAces
on the Westfield River since 1954, The Club recenﬁly reqﬁéSted Flow
regulation at Knigﬁtville Dam to provide optimum‘donditions for the rﬁces.
Such regulation 6? thig reservoir for the races is impractical. However,
the natural spring diséharges oﬁef.thé weir contribute to flows in the
Westfield River, therefore moderating the amount. of régulhtion needed at
Knightville Dam,

For the major part of each year, flows into and out of Littleville
Take are the game. Tn time of flooding, Iittleville moderates peak flows
but does not-ﬁppreciably alter the rising and falling pattern of the
natural flond,'except by delaying it for a short period. This method of
operation has not significantly changed. the flow regimen of the Middle

Rranch and congequentliy there is little adversge vigual or asesgthetic impact.
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2. Upstream Fffects in Reservolr

a, ®igh and Wildlife

The size and depth of Littleville Iake' (normal surface area of
275 acres and depth of 86 feet at the dam) provide e variety of
temperature and water quelity conditions for the resident trout
populations. The trout hahitat, therefore, has been only slightly
upget by the storaze of flood waters dur.f.ng spring runoff. The
Messachusetts Division of Fisheries and flame has conducted creel censi
for the 1968 to 1971 fishing seasons, A comperison of these data with
the anmual stocking figures of the state indicates a fairly good -
year-to-year holdpver of trout in the reservoir. f‘ur‘bh‘er sﬁpport
for this fact comes from a fish sample taken between (ctober 27 and
October 31, 1969 by the Division of Fisheries and Game. Although no
large rainbow trout turned up in the sa.mple of 307, a mmﬂ)ef of brown
trout mnging in length from 12,5 to 17 inchesa were found, .wi.th tﬁo f;’ish
measuring 19 and 21,5 inches. And, indeed, the extrapolated 1971 ereel
cengus ghowed that _tﬁe fishermen harvested rainbow trout in number_s well

exceeding the year's stocking.

The present aim of the Division of Fisheries and Game seems to be
to establish a "trophy brown trout fishery" in the permanent trout wa.ters.
of the hypolimnion. ¥n 1965, following construction of the dam, the lake
wag chemically reclaimed in order to reduce competition for the newly
stocked game spec:[eé and 21low them to get a foothold in the new
environment. The recent reappearance of brown bullheads, white suckers,
and yellow perch will most likely result in a decrease in the growth rate

of the trout if, in fact, their populations are not limited., The standerd

22



procedure of periodically rejuvenating reclaimed trout waters by
repeating the process every 5 to 10 years may not be attractive to.
the.Division due to the large size of the conservation pool. .Another
deterrent is the reservoir's potential withdrawal as fishable water
when the regulations of s municipal water supply are impoged, despite
the fact that meﬁy experienced enlightened munieipal water deparfments
have permitied even fuller recreational use without detrimental effEct |

(See Section v. B, 3.).

It can, however, be anticipated that as the non-game fish
populations increase, the hold-over brown trout fishery will decline.
At this point the Stete will begin to consider it a "put and tnke”
fishery and place more of its sbocking effort in rainbow trout. This
will concentrate the majority of the fishery into the first few days of
the fishing season due %o the susceptibility of fainbow‘trout to angling.
The present brown trout-rainhoﬁ trout fiéhery is advantagenue]y extended,
brown trout being more difficult to catch and therefore waintaining |

fishahle populations throughout the fishing season.

The wildlife agpects of tﬁe Tittleﬁille pfoﬁecf erea are limited,
but were slightlv affECted by construction of the proieot In their letter
revort on the fhen-proposed ift]eville Dam, the Burean of Sport. Fisheries
and Wildlife s+ated that the permanent inundation of ?TR acres was expecteﬁ
to cauge insjgnifvcant losses of wildlife hahitat Relativelv 1ittle land
above the permanent noo1 elevation has heen affEcted by f]ood control
operations; that which has heen flooded is mostly the steep, wooded hillsides

which sglone sharply to the water's edge} Almost all the ares within the
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maximm flow line of the reservoir is heavily forested, and the
absence of large cleared and brushy areas has tended to“limif‘the
populations of small upland game animels. However, the “impoundment

does attract some migrating waterfowl.,

The letter reportlassessed the pre-projecf rPsourPes, |
stating +ha+ hunfing oressure for white-fai]ed deer wag heavv. '
A few deer still range throughouf the reservolr on the steep slopes
which are not easily accessible to hunters, Most of the land sure
rounding the project is privately owned and posted, but 150 hunters
have beer reported in one year according to Corps of Engineers’
vigitation figures. Thus, some hunting opportunities have heen
sustained even though the rules and repulations set up by the City

of Springfield state that hunting on project lands is officimlly pronibited.

In anw case, hecause flooding of the project ares has been of short
.duration, what wi]dlife does inhabit the area is only slightly affeeted
Few, if any, wildlife losses can be attributed directly to the operation

of Littleville Reservoir for the authorized purpose of tlood control.

b, Vegetative Fover and Timber

Along most of the reservoir shore]ine, forest cover extends to
within a few feet of the water's edge. Tield observations-indicate that
thé trees around the rerimeter of the lake are in generally hes lthy
coﬁdition. Sevefal abandoﬁedvfiélds,lon_both the east and west sides

of the reservoir, have bezun to regenerate naturally, with white pine
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geedlings abounding on the parcels., There are few depressions to
hold standing water for extended periods. And since release of
stored flood' waters most often commences soon after the: regervoir
reaches meximum 'eta.ge, adverge effects on plants and woody vegetation

have been small,

¢. Recreational Use

'f‘here are ‘two designafed shore fishing arees end two bea.t
hunchiﬁg remps at Littleville Iake. AcceSs to.‘theae.a.reas ie
prohibited at Reservoir flood sta.gesm‘to a.ss'ure‘public safety.

Becauge of future water supply eonsiderations, no othey Permnent
recreational facilities exist at the project which would be threatened
by flood control operations. As such, these areas are characterized

by a pleasantly natural environment.

d. Aesthetics

Tn general, the aesthetics of the relatively small project area
are good. However, the Littleville project manager and personnel have
spent ag much as two weeks clearing awey floating branches and logs
caught at the log boom above the dam following recession of a flood.
While this mav be an unattrectlve result of a reservoir flood operation,
two useful aesthetic purposes may be served: first, dead or fallen
materisl which would ordinarily remain on the hillsides and upstream

of the reservoir is carried down and manually removed at ohe time;
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and second, the debris is prevented from passing downstream and
obstructing the channel or being washed onto the streambaﬁks which
would therebyﬂhecoﬁe'unsightly. On the other hand, many may resard -
this fallen meterial as part of the necessary ecological recycling
of biota as it déeomposes and supplies nutrients to the soil and
yegetation. The naturaliét generally feels that such objects are -
a desirable and‘aesthetic agpect of the natural environment,
Therefore, their removal due to flooding of the hills may be
undesirable.r ﬁut'since é'comparatively gmall area is inundated
(in the vast less than 100 acres), the aesthetic efTbcts of flood

control are not of cr$+*cal concern at Littleville,

Recauge Littleville Take is confined to & single, steep,
narvow valley and stream\channel, increages in the flood control
storage capacity are derived mainly from increases in reservolr
depth at rising river stages rather than an enlargement of the
gurface area flooded, The S5l0-acre pool at spillway crast.has

less than twice.the'surface area Sf the maximm water snnpl& pool.
ﬂnlike other bro1ects where an area two or three times aq 1arge aq
the permanenf reservoir may be 1nundated the envzronmental and |
aesthetic disruptions from less inundation are understandably less

detrimental.
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‘e, -Beneficial Uses of Water |

As previougly discussed, Littleville Iake is a multi-
purpose reservoir, designed to provide future water snpply to
the Citv of Springfield, The City does not plan to utilize
Iittleville water until its averapge daily:use approaches the
safe yield of its primary water supply, Cobble Mountain Reservoir.
At the time of project completion, diversion wes -estimated to begin
in 1968. Wowever, in 1971 the average daily water use in Springfield
was 39.31 million gallons per day (m.g.d.), while the safe yleld of.
Cobble Mountain Reservoir iz approximately 50 m.g.d. At such time . -
as the City commences to divert water from Tittleville to Cobble
Mountain Reserﬁoir, the magnitudes and kinds of resultant environmental
impacts will depend on a mumber of vet-to-be defined factorsw' These
will include the rate of diversion and thus the rate of pool .drawdown,
the times of year in which diversion will occur, the elevations to which
the reservoir will be lowered and the freéﬁeﬁciés ofrdrﬁwﬁown tﬁlvarious
elevationé. The City may use the maximnm.caégcity of tﬁe ﬁbol from
elevation 518.0 ft. msl to 432.0 ft. msl, but must maintain a reservoir

discharge of S cfs.

On September 16, 1971, the City of Springfield Municipal Water
Works requested permisgion from the Corps of Engineers to allow the
Western Massachusetts Eleciric Company to use water stored at Littleville
for hydroelectric power generation. The company would use the fity's

pumping station and pipelines from Littleville lake to Cobble Mountain
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Reservoir to supplement storage at Cobble Mountain, thus providing
excess water for pdﬁer generation., The lack of data on the timing

and rates of diversion precludes the possibility of accurately
predicting the environmental impacts of any removals of water

from littleville., A number of agenciesg are in the'proc_éss' of

reviewing the City of Springfield’s regquest and it is likely that

a separate environméntal impact statement will be prepared specifically
for tre propoged diversion for power generﬁt_ion. The New England -
Division, Corps of Engineers, has tentatively approved the proposed

use with a number of conditions to protect the trout pond and stream

ard preserve the a.es'thetics of the ares, but final approval mugt come
fron the Secretary of the Army. At present Springfield ha.é ‘not responded
to the recormended modifications and other Federal and State agencies
have grave reservations about the proposed diversion. (See Section V. 1,

for details of the Corps’ recommendations.)

B, CONSTRUCTION AND MAINTENANCE OF PROJECT FACILITIES

1. Recreational Facllities _

_ Physical imprc‘:.vemnts 'for recreation at Tittleville lake ﬁave bet-;n
minimal primarily because of the regulations imposed by the City of
Springfield on its water supply. The Huntington Access Area, locatéd
at the lower end of the reserveir, has & boat lauvnching ramp and parking
lot lar&fenough for 20 cars, plus 38 cars with trailers. A distance of
about 2,800 feet above the boat ramp has been designated é. shore fishing

area. Rest rooms are available in the utility building between the dike
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and the Tlood control outlet of the dam, In general, the Littleville
project manager is well situated to oversee the Huntington ares and to

conduct routine meintenance at the facilities.

The Dayville Access Area, at the north end of the reservoir
(see Tlate 2), has a parking lot with capacity for 40 cars and
38 cars with trailers, A boat launching ramp is also located thera,
Over a mile of lake shore and stream bank fishing on the western side
of the reservnir‘is available from hayville;'-Maintéﬁance fequirements
are minimal., A local farmer has sometimes heen contracted to mow a few
acres of meadow grasses adjacent to the parking lot in order to reliéQe

the Littleville project manager of added maintenance,

FPishermen are the primary users of both access aress; howevér,uthe
continued enjoyment of fishing at Idittleville Iake will depend in part
on the eventusl restrictions impnsed on use of the lake when it ig finally
utflized for water supply. The project manager has encountered no public
abuse of facilities which_would necessitate gignificant maintenance
orograms and continued recreation uge would appear to present no problems

for the water supply.



As mentioned cgflier. the lake bas been chemicg)ly reclaimed
hw‘the gtﬁte in nrdér t.o improve the trout fishéry. This control
pracﬁice éliminated other species which wouid comﬁete with trout for
available food. Fowever, these other species have again appeared
(see Sectior TIY, A, 2. a.) and counld necessitate a repeat of the
treatment if the reservoir is not to be used as water supply for

another five or more years. Other treatments might also be considered.

2. CSewage and Solid Waste Digposal

The only permanent public sanitary facilities at Iittlevilie Iske
are in the utilm} tuilding near f;he dam. A comfort station vas |
constrﬂcted and'subséquently removed froﬁ the Dayville Access Area,
being within the flood pool and subject to inundation, ﬁith the
consequent threat.of polintion to the water supply from sewnge,

Four temporary chemical toilets are provided during the fishing
geason for public use. 'Two of these are located at each access eareas.
Users of the reservoir are expected to dispose of solid westes
properly, either in trash receptacles on reservoir lands or by -
removing refuse Prom the project area. There are no significant

adverse effects to report, as nezligent littering has nol been

prevelent at Iitileville,



3. Insect and Vegetation Control

The preservation of Littleville as a natural environment and the
lack of intensive recreational development have elimlnated the need
for all but fhe most rudimentary controls. Insects are no more than
normal summer pests, and safepuarding the ﬁater supplv ;s reason

enough to fbrego the use of harmful chemicals at Littleville.

The high guality water, cold temperatures and the dearth of
extensive shallow areams have naturally limited the growth of aquatic

weeds. No problem is foreseen for many years.

The shore fishing areas are kept accessible by trimming &nd
thinning of brush as required tt the remainder of the project hag
been relatively untouched The minor adverse environmental effbcts
of the occas1onal brugh trimming at fishing Brees here are outweighed
hy the recreationel benefits aceruing to the large number of fishermen
uging the reservcir annually.

. MANAGEMENT OF PROJECT TANDS

1. Rules and Regulations

The Roard of Water Commissionsrs, City of Springfield, Massachusetts
has sdopted 2 mmber of ruleg and regulations relative to fishing use of
TLittleville Take, The primary objective of the rules is tc ensure the
safety and enjoyment of all visitors while protecting the future use of
Littlevilile for municipal water supply., They are esgentially similar to

those for Quabbin Reservoir which supplies water to the City of Boston.
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The restructions on use, partly aimed at preserfing the natural
aesthetic quality of the area, have foreclosed some recreational

benefits and opportunities.

The report on Littleville's fish and wildlife resources
submitted by the Buréau of Sport Fisheries and Wildlife |
recommended thet the reservoir be amailﬁﬁle for public hunting
and fishing. The Buveau alsoc shared the opinion with the
Massachugetts Divigion of Fisheries and Game that hunting and
fishing on watersheds are compatible with protection of domegtic
water supplies. Nevertheless, regulations have since disallowed
hunting at Littléville. The loss is not.bf me, jor proportiqns in
light of the area's past hunting pressure but does signify the
removal of a largé tract of pbtential public hunting land. At a
time when more and more private land iz being posted, and public
access for hunting is in demsnd, this limitation may become
gsignificant,

2. 7ish and Wildlife Managenent

The chemical reclamation of Littleville Take in 1965 was
accomplished by the Massachusetts NDivigion of Fisheries and Came
using roteﬁone to remove the warm water. species in preparation for
- trout stocking, The emuliffied rotenone used acts as a capillary
congtrictor, killing fish by interfering with oxygen intake through
the gills, The substance oxidizes rather quickly, usvally after

a week or so, and therefore the duration of its toxic effect
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is brief. Since the operation was done while the pool was
at a8 low level and subsequentlyufilled, the overall adverse
effect was amall., TLittleville lake has since been managed

as & trout pond through an annual stocking program,

As part of tbe trout management activities, the Division
of Fisheries and Game carried out detailed creel censi at
Iittleville Iake beginning in September of 1968 and continuing
through the 1971 fishing season. ¥ish populations wefe aiso

sampled in October, 1969, using g£ill and fyke nets.

The Division's expanded creel census data indicate that
13,222 anglers fished at Littleville in the 1969 season; 13,000
in 1970 and 11,495 in 1971. Detailed interviéws during the first
two weeks of the 1971 zeason also revealed that most anglers came
from Springfield, Westfield, West Springfield, Chicopee or Holyoke,
while fishermen living in the asdjacent towms of Huntington and Chester

geldom usge the facilities.

The fntﬁre availebility of Liﬁtlevilie‘Iake:for fishing is
Important to residents of Springfield and other urbanized commuﬁities.‘
in the lower Connecticut River vﬁilev. céngamond;Lake oh.the
Massachusetts-vonnecticut border near Southwick Massachusetts, and
Russell Pond about twc miles gouth of Russell, Maasachusetts, are +he
only other managed trout ponds, comparable to Littleville, within short.
" driving distance of the Springfield metropolitan area. Both of these

receive heavy fishing rresgsure at preéent.
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In late October 1969 the Division of Fisheries and Game ccllected &
fish sample from Littleville which verified that the lake was becoming
recontaminated with the same species that comprised the pre-reclamation
population, namely, ﬁhite-suekers, brown bullhead, yellow perch, golden
shiners, common shiners, fallfish and one creek chub, The 1971 censué also
indicated catches of 1arg§mouth bass and pumpkinseed. At times, thgse fish
compete with trout for available food and space and yet they do not constitute
a food sourcé fér the trout for much of the year when tﬁe 1Ake is thermally
stratified, because trpﬁt cannot toierate the higher water temperafures In
the epilimnion. |

Studies have shown that a maximum of five to seven years' effectiveness
can be expected from chemical reclamation; Subsequent reclamations by
chemical means may be undesirable, from the viewpoint of the City of Springfield
if the lake is to be used for water supply before 1978. If a long-term trout
fishery is planned, treatment of the entire lake would not be desirable, since
reclamation 1is non-selective, The warm-water fish present will thus probably

prevent the Littleville trout fishery from becqming more than a put-and-take

| proposition unlesg a sultable hypolimnion forage species for the trout is
introduced. | | | | |

Nevertheless, the pfesence of some larger brown trout in the fish.
sample does suggest a potential for estabiishing'and holding trOpﬁy-sized
trout iﬁ Littlevillé Ieke., To this end, perhaps, the Division of Fishér;es
and Game hes decided upon & stocking composition of one~third brown'trgut
and two—third# rainbow trout with an average of 6,000 trout introduced each
year; Brown trout have typlcally proven more difficult to éatch than rainbows

and therefore are usually sought by the more serious anglers.
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Trout mansgement cf.littlevilhe Iake has ﬁroﬁidcd Ecth sﬁcreline acd
boat fishing for a 1crge number of fishermen, although fishing pressufe
has been lower than the predicted potenticl of the pool.' No adverse |
impacts on water guality as a resuli of fishing have been documented at
Littleville Take cr indeed at very many other reservoirs currvently bveing
‘used for both water supply end recreation. A sustained trcut fishery
represents significcnt bencfits for anglers and recreation seekers.

There is no formal wildlife management at Littleville ﬁake as the
project is cleosed to hunting due %o its potential use for water supply.
The Massachusetts Fish and Game Depaftment, however, stocked 33 Canadian
Geese in 1973 in anticipation of establishing new.breeding gpounds in the
wegtern part of the State.

3. Pollutioh Control

The rules and regulations govcrning the use of Littleville
Iake in effect limit the number of potentlal pollution sources by restricting
recreation activities. The major portion of the watershed area above the
dam is sparsely populated and the main influence on inflowing water quality
comes from the natural geographic conditlons of the upper basin. The prompt
removal of floating debris after flood contrcl operations assures that tﬁe
material does not .contribute significantly to the organic lcad in the reservoir.,
Because practic&lly all of the project lands are forested and because no formal
wildlife mansgement occurs, no fertillzers are used on government»owned land
where they might-enter the reservoir via surface-runoff or groundwauer. The
forest cover also_maintéins the quality:of the watershed,.thercby protecting

the water quality of the reservoir.
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IV..nADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED

A. FISH AND WIIDLIFE - DOWNSTREAM CHANGES,

Annual spring discharges of the Middle Branch of the Westfield River are
delayed and reduced‘by*Littleville Dam to the extent necessary for downstream
flood protection. The effects are cumulﬁtivo as.one proceeds downstream,

The Middle Branch naturally received‘the-greatest of the modification
attributable to the dam; then the Westfield River, when Knightville and
Littleville combine to alter its natural flow,.and finally the Connecticut
River where several dozen damsiartificiaily impound and release its waters. -
The protection of economic development or the flood plain by flood control
dams has some serious ecological implications and unavoidable effects on fish

and wildlife, on both a local and & basinwide scale, =~ ..

Locally, tne attemots to confine thélMiddie Brdnch andltne mnin stem Westfie;d
River to their channels limit the productivity of flood plain Breas. Theée
areas, normally flooded in the spring, nurture diverse plant and animnl-life
as part of the food chain. Trout and other fish feed on insect larvae and
adult flieé. Therefore, a decrease in their breeding areas on the f;ood :
plain adversely aff!cts the food supply for fish as well as many species of
birds. However, the area immediately downstream of Littleville Dam slopes
steeply to the river and contains little or no flood plain lowlands. Such
wetlands are found slightly further on the main Westfield River and particularly
near the City of Westfield Reservoir flood control operations will here
contribute to the adverse effects of reduced lowland flooding, but that. 1s the
price Westfield ares business have evidently decided %o pay for protection of
flood plain development. FPFurthermore, additional impacts on riparian vegetation
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and small animals from flood regulatibn as well as riverway devglopment are

magnified because the entire food chein is affecied.

Reglonally, the Connecticut River is potentially important as an asnadromous
fishing resource. Detailed investigations of shad, blue herring and alewives
are beginning to shed light on the spewning behavior of these fish, River
flow is one environmental factof-which has a vital influence on the species.
Studies have shown that the fish usually start to move u§ the Connectlcut
after the river has crested and has begun to recede in the spring. Secondary
river rises are often the result of the rapid evacuation of tribu:ary flood
control reservoirs, such as Littleville. The normal activity of these fish

can be interrupted by the irregular flow patterns of the river.

During éll non-flood periods, the weir overflow at Littleville‘Lake_insufes

thaé discharges are véry nearly‘equal Lo iﬁflows. Howevér? when thg City

of Springfield di&erts water from ILittleville ILake to Cobble Mounta?n Réserﬁoir,
the situation could change drasticelly. Springfield has full rights to the
entire storage of Littleville Isake below elevation‘SlS ft..ms; with the single
requirement that & minimum flow of 5 ofs be maintained during-diversion. If
such diversion and minimum discharge were teo occur for an extended period in the
late spring or early summer, the quality of the downstream trout fishing would
be severly impaired, since flows are ususally much in excess of 5 efs during the
peak trout fishing season, Although the requirements for minimum release,
allowable rates of drawdown and other factors, are presently beilng discussed

for another purpose (see Section III. A, 2. e.), the deﬁign@ted minimum flow
requirement could he ecologically disastrous if imposed during diversions uﬁder

the adverse conditions described above.’
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B. WATER QUALITY - DCWNSTREAM RELEASES

When the surface water of Littleville iaké‘becomeé heated in the summér,

the temperature of the outflow is oftentiﬁes a few'deérees warmer than

that of the corresponding inflow.  This effect could be avoided by discharging
cooler water from one of the lower water supply getes. However, such a -
regulation procedure should not bhe initiated until additional information

is svailable regarding dissolved oxygen concentration vs. depth in the lake

in order to avold withdrawing water with low D,0, Water quality‘is not

a significant problem at Littleville Iake.
C. FISH SPAWNING - WATER IEVEL FIUCTUATIONS AND DRAWDOWN

Flood control operations at Littleville Lake may adversely affect the spawning
of warm water fish in the reservolr. However, this may be advantageous for
.tropt mﬁnagement effprﬁs if reproduction &nd pbpulations of competing specieé
are reduced. It is doubtful that trout are affECﬁed since they swim upstream

to spawn either in the spring (reinbow trout) or in the fall (bfown troﬁt).

D. WIIDLIFE HABITAT - PERIODIC INUNDATION

‘Between 50 and 100 acres of potential wildlife habitat are subjected to

temporary annual inundation. This land, however, lies in a‘rather_narrow band
~around the edge of the reservoir. The better wildlife habitat, in terms of
utilization by a number 6f different speciles, was lost initially when the reservolr
was established. At the time, this was a significant loss because the narrow
stream valley represénted possibly the .best habitat. With respect to the effects
of & continuing operation program, & major floed which fills or almost fills the

reservolr will cause relatively greater losses of wildlife habitat and the effects
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will be noticeable for a longer period of time. .

F. VEGETATIVE COVER AND TIMBER - PERICDIC INURDATION

The trees and other vegetation growing close to the reservoif ﬁill,undoubtedly
suffer progressively from the effects .of periodic flooding. They may also.
become more susceptible to insects and disease, ¢f not_k111ed_outr1ght by ..
inundation. As evidenced by the characteristics of natural reforestation . .
occurring in the‘rieervoir's lower open fields, it is most probeble that =
vigorous understqry growth will.pe sufficignt to replace larger trees as they.
die. The adversg effects of flooding on vegetation are unavoidable at the

Littleville project but they are also minimized hecause of the natural g;oping

~ terrain of the reservoir,

V. ALTERMATIVES TO THE OPERATION, MAINTENANCE AND MANAGEMENT PROGRAM

A DISCONTINUANCE OF AUTHORIZED PROJECT OPERATION

1. Flood Control. .

. Littleville Lake is an essential part gf_the Westfield River Tlood control
system. Even with the EKnightville and Littleville projects in_full‘operatiqn,
there exists a need for further flood plain protection in the City of Westfield
because of the continuing development, The authorization for a Corps of
Engineers local protection project for the City expired in September 1969, after
the required local cooperation was not dssured. The Connécticut River Basin

Coordinating Committee recommended that the project be reauthorized and constructed.
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In view of this evident inadequacy of existing flood protection, the alternstive
to discontinue Littleville's flood control operations is unjustifiable and would

necessitate some other additional remedial structural measures,

2. Water Supply.

The negotiated water supply contract between the UﬁitedJSﬁates Government
and the City of Springfield, Massachusetts at present forecloses the
slternative to éliminate water supply as an authorized project purpose unless
Government aﬁthorizatioh.were given. ‘Moreéover, Littleville Dam was especially
designed to accommodate water supply with a significant capital investment above
thet needed for flood control. Throughout the northeast region domestic water
supplies are in such great demand that to discontinue'this'pufpose would be to
waste a valuable resource. On the other hand, the present and édhtemplated
restrictions on recreational use imposed by the City of Springfield constitute a
severs limitation on public enjoyment of the fishing and recreatlion opportunities
(see Section B; 3._bélow). Many other muﬁicipal supplies presently in use
are also utilized for multiple non~conflicting recreational purposes, with
no detrimental effect on water gquality. _Temporary,Qiscontinuance of Little-
ville Iake as a water supply in favor of full or slightly limited public use
would probebly have little effect on its later conversion to a municipal
water supply. Even if minor treatment Were necessary, the present benefits

would be of great value,
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B. IAND ARD WATER MANAGEMENT ALTERNATIVES

1. Discontinuance of land Management Acti#ities.

The trout stocking program of the Division of Fisheries and Game and the
regulations adopted by the Springfield Board of Water Commissioners comprise
the only estublished management program at the ILittleville project. .The City
~ of Springfield su‘speﬁded fishing privileges "in 1ts Ludlow Reservoir in 1959
and in Cobﬁle Mountain Reservoir (to which Littleville Iake water will
eventually be diverted) in 1962. Therefore, thg possibility exists that [ittle-
ville Lake will be closed to fishing‘when ﬁhe City begins activé ugé of the

water supply. Naturally fishery management would cease as well.

Published research and profbssional.opinions indicate varying water quality
effects from limited recreation at water supply reservolrs. Elsevhere water
supplies have begn used even for Water-contact sports with no serious results.
_The potential public abuses of any recreational privilege'such as fishing
constitute probably the most significant thre@t to water qu;lity; especially

when close survelllance is not conducted,

Yet to use this reason as justification for discontinuing public use is fo
severly penalize thé majority of those who are.responsiblefin tueir recreation
activities. In defense of the City of Springfield it should be noted that the
decision to discontinue fishing at Ludlow Réservoir was understandably based on
the prime reason that large expenditures would be necessary to adeguately

supervise fishermen and other users.
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A 1965 study examined the effect of suspending fishing privileges on
the water quality of two of Springfield s water supply reservoirs. The .
study concluded that water supplies should be used only for that purpose at
all times. However, it appears that the analysis was based on measurement of
only total coliform density, being conducted before adequate methods for
measuring bacterial and viral-pathogen content were available, While coliform
may be & prime indicator for quality of drinking water, there are othef reasons,

to be discussed below, why recreation use would not be incompatible with water

supply.

Elimination of fiéhing ahd.fishery ﬁanagémeﬁ§ at Littleville would represent
the loss of ihportant.recreational and environmental values but would be imple-
mented if there were no othér alternastive for protecting water quality andhpublic
health. However, whether such potential elimination or the piesent regﬁlations
do substantially protect‘public health has been heatédly debated and should be
re-avaluated. Without fishing, there would be practically no public use of the
Government-owned project lands, an undesirable situation at a time when multiple

use of public property is being heavily stressed.

2. Single Purpose Management.

Littleville Iake is a designnted*multiple-pufpose regervoir to be used for
both flood control and water supply. The only other formal mamagement program
is for fishing, with.additional uses excluded to safegusrd the water supply.
Continued fighery management and avoidance of further recreational devélopment
would probebly be sufficient to limit over-use of the project aé well as retain
the relatively natural environmental setting. The project is in any event not
well suited for large scale picnieking or camping due to the lack of =suitable
topography.
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3. Multiple Purpbsé Management,

| Except for fishing, Littleville Iake off‘efs few mnagement prospecﬁs.
Thinning and forest improvelment measures would be exceptionally diffiéult
on the wooded stee'p valley slopes and disturbance. of the forest cover coﬁl&
produce runcff characteristics detrimental to the reservoir‘ water quality.
The terrain is not suited to intensive wildlife management, in a.ddiﬁion to

the fact that hunting is presently not allowed,

Littleville Iske is available for hiking, smowmobiling and other recreatlionsl
activities, The. project manager has posted regulatory signs for snowmobiling,
requiring cne foot of iée cover on the lake hefore the vehicles may be use&.

The State of Massachusetts requires at least four inches of snow cover on the

ground.

A management program almed at encoura.ging,l rather than ju;t per!rxi"c”n'.‘ﬁ.ng,.
those forms of recreation requiring no permanent facilities‘ v;oulc}. ].l.eald ’c_b ﬁettér
overall utilization of the project's natural fesources ﬁithoﬁt élacing-.ﬁnd.ue
strain on environmental quality. An interpretive prog.ré.m, related to the fish
and wildlife in the area, could be instituted, as well as an expansion of the
information given the visitiﬁg public about the gite, its development, management,
purposes and behefits. Such inforwation «can leed to betier public understanding

and emhanced appreciation of a flood control-water supply project and, hence,

to greater public responsibility at these sites.
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As discussed préviously, the opportunities for multiple recreational‘
use of Littleville Lake should not be overlooked. The concerns of the
Springfiéld Water anrdlfbr protecting their water suppiy are underst£ndabie,_
especialiy in view of the é#perience witﬁ two of théir other reservoirs.
However, the growing popularity of Littleville a8s a prime trout lake, one of
the very few accessible t0 the Springfield Metropolitan area, should Justify
a re-evaluation of the 1965 study conclusipns. Since the City's own residents
will benefit from the expanded recreational opportunity, the Board might
consider the costs of added maintenance and possible increased treatment in
light of its public’s needs and desires for water-based recreation._ The
Connecticut River Bagin Study has described in adequate detail the pros and
cons of recreational use of water supply sources. However, with'respect to
the question of cost, it should be noted that multiple use contributes sub-
stantially to lower costs for the provision of both recreation‘and water supply.
The City might consider sharing the costs (and benefits) of recreation management

with other municipallties in the reservoir area or the Springfield area.

A national survey conducted by the Sport Fishing Institute “revealed that
over 90% of allwmunicipal reservoirs reported had been opened to public fishing
before 1960, and that water supply resources are not only ideally suited in mahy
cases to meet public needs, but can bé managed for multi-use without dangerous
deterioration of the water quality required for suitable levels of potability
and health." With modern water analysis and purification techniques available,

the "traditionally rigorous isolation of water supplies (is) much less valid."

"



All this mey be premature if, when the water supply is actively utilized,
fishing is allowéd to continue and if the Corps' Master Pian for recreational
development is implemented. The major facilities from this 1966 plan which
have not been construéted are the picnic ares and the group camping site at
the Dayville Access Area. These were to be very small but‘were not developed
because of fear of public abuse of the water supply. At Littleville the present
exclusion of hunting is significant in an ares where much of the land is privately
owned ;nd posted.. This prohibition should be reviewed as should the entire
question of multi-purpose mansgement so that maximum public benefit will be

derived.

C. OTHER MANAGEMENT ALTERNATIVES.

Despite the continﬁing threat of flood and the impracticability of total .
structural flood Control, some new construction continues in the flood
plain at Westfield, Further encroachment may be viewed .as an indirect and
partial result of flood protection afforded by the operation of Littleville
lLake. The Corps of Engineers, in its General Design Memorandum for the.
proposed Westfield Locel Protection Project, attributed s minor percentage
of the annual benefits quantified (about 9% or $23,000)lto the possible
increased utilization of undeveloped flood plain lands. This would indicate
that flood plain dévglopment should not be a major justification for flood

control projects.
Therefore, the potential for building in these lowlands resulting from the
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presence of dams and reservoirs and unnatural river channels\aﬁd dikes,‘must

be overruled by farsighﬁéd pon-structural'management of the flopd plain. To
prevent continuing damage and iffeVersible impacts on riverine ecolowy. .

measures must be invéstigated such as flood plain zoning or.other regulation,
acquisition of flood hazard areas and removal of flood-threatened structures

from the riverway. ' These will hopefully offer management tools by which the
mutually supportive relationship betwﬁen flood protection and flood plain develop-.

. hent can be overcome and the adverse effects minimized,

D. MAINTENANCE ALTERNATIVES -

Because there is little public use other than fishing at Littleville Lake, the
need for maintenance of ﬁhe lands is minor., Maintenance of the fishery requires
the most coneentrated activity and is conducted by the Massachusetts Division of
Fisheries and Game. ' The major problem presently, barring total closure.of the
reservoir to fishing, is maintaining good cold water sport fishing in the Lake.
Littleville lake and the Middle Branch of the Westfield River have the.potential
to support naturally reproducing trout populations as well as large-size brown
and rainbow trout. The potential is being diminished, however, by two critical,
related biological fastors: (1) the recurring abundance of warm water species
which overly compete with trout for available food, and (2) the lack of a suitable

cold water forage species which would provide food for the trout all year long.

In most reclaimed ponds and lakes, rotenone treatment must be repeated evéry-five
to seven years for continued effectivensss. Rotenone has been applied in streams
feeding other water supply reservoirs and used also to eliminate fish from water
supply reservolrs. It is possible that Littleville Leke could be reclaimed with

rotenone again prior %o its uage for water supply, since the substance hreaks down
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rapidly and no chronic effects have been documented, the effects usually
wearing oft a.ﬁ:ef.a. ﬁeek to s month, - The greatest sdverse effect of
reclainming Littleﬁlle Iake would be the possible loss .o'f trout vhich heve
been able to grow and reproduce, since the chemical does not discriminate
among species. Whether Littleville Iake could safély be reclaimed after
water supply diversions begin is conﬁroversial, with scientific evidence and
public opinion differing widely.

The Division of Fisheries and Game has considered the alternative of
controlling at least white sucker popuhtions using nets tnd traps in the
Middle Branch of the Westfield River during the spring spawning run This.
method could retard the populations if the fish were caught before eggs were
deposited and rertiliz& and might be a worthwhile experiment. Other methods

such as electric shock or exploding depth charges could also be investigated.

The second difficulty for trout growth amd reproduction is the absence of an
a.dequ;te food sov,rce.‘ Since I.ittioville is a M-Me lake 1ﬁposed on & 'stream,
there is no nﬁtural hypolimnion foro.ge speéies available, At Qmﬂbﬁn Reservoilr,
the Mnsa.chusetts Division of Fisheriea and Game has .tntréduced smelt to uid |
the trout ﬁ_.shery. fow, however, the smelt have become so o.‘bundo.nt that they
inhibit wi.ter flow through the water supply intake a.nd pipes. Sim:lla.r problems
could occur if the speeies were i.ntroduced at Littleville a.nd trout populn.tious
could not check their proliferation. 'rco w ti.mt he 1ntroduction of nons
natlve species of any kir;d hi.s cn.uséd tremendous problems in the long rum,

~ Therefore any su‘batitgﬁe should be approached cl.utious_i& with full .ragard for the

ecological implications.
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E. SEASONAL VATER IEVEL MANAGEMENT

One of the environmental assets ‘of Littleville Lake is the reasonably stable

water level which has been maintained during non-flood periods of the year.

Because an incremental change,inpstorage cepacity is accompanied by a comparatively
large change in'reservoir depth, low Tlow regulation or other seasonal water

level management, requiring a small increment or flow is not practicable at‘
Littleville, The overflow weir at elevation 518 feet msl and the outlet

WOrks have not been designed to regulate the swall changes required during low
flow periods. The Littleville project mAnager would bave to regset the gates‘

very frequently if July and August low flows were to be augmented by the project.

Although the weir overflow has not been designed to facilitate the regulation of
small discharges, one other alternative should bhe examined. The Springfield
Water Department constructed a small operating house in 1968 housing.one 12" .
gate valve and one 24" gate valve. The 12" gate valve will te regulated to
maintdin.a.minimum release during future water supply diversions and when'the lake
fells below elevation 518 10 feet msl. As Littleville Lake becomes thermally
stratified in the summer, water could be drawn through this lower gate to reduee
downstream river temperatures oonsiderably and improve trout fishing throughout
the summer months, The Bureau of Sport Fisheries and Wildlife included this B
reoommendation in its pre-projeet conservation and development report The only
critioal factor which would require study is the dissolved oxygen concentrations
at this level and the rate of reaeration downstream. It might well be that the
oooler water oould become oxygenated in a fairly shoxrt distance downstream of the
ldam to produce positive benefits for fishing. This alternative could he studied
operationally on an experimental basis to determine the thermal and water.quality
inter-relationships and their effect on the stream fishery. Actual implementation
48



of this alternative will depend on obtaining concurrence from the City of
Springfield who has operational control of releases froﬁ the wafer supply

outlet works,

When the City of Springfield diverts water from Littleville, the water level
regulation aspect will become increasingly important. In response to the
Cityfs request for leasing water diversion facilities to Western Massachugetts
Electric Company, the Corps' Division Counsel recommended acceptance (with final
determination to be made by the Secretary of the Army) under the following
limitations:

2. In general, the period of diversion from storage should be Between-

15 October and 1 March.

b. There will be no diversion after 1 March until the pool fills to

elevation 518 feet msl., The pool will then be maintained at 518 feet

msl, until 15 October, except for flood éontrol impoundmenﬁs(_ During

the periocd 1 March to 15.0ctober, surplus inflows (inflows greater than

that required to maintain the pool at elevation 518 feet msl) can be

diverted.

c. A minimum downstream releast of 10 cfs will be maintained whenever

diversion or storage is taking place.
These proposed restrictions would help preserve the aesthetics of the Littleville
project and reduce the undesirable effects of drawdown on the lake fishery.
Howéver, the basic contract agreement between %he'Corps.andlthe City of Spring-
field contains no spécific restrictions concerning rates énd'amoghts of drawaown.
In either case, therefore, some guidelines bught;to”be imposed such that the
reservoir is maintained at suitable depths to sustain pobulations of £ish anpd
aquatic organisms at all times. To date no action has been taken concerning the

City's request to lease facilities to Western Massachusetts Electric Company.
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vI. THE REIATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MANfS ENVIRONMENT

AND THE MAINTENANCE AND ENHANCEMENT OF LONG TERM PRODUCTIVITY

A. INTRCDUCTION

Most flood control projects have been developed in respomse to an
immediately perceived need, that of protecting valuable 1land uses €rom
harmful flooding. Usually the response has occurred after some critically
damaging flood, which maae'ﬁhe'need appear*mdre urgent at the time. In
these cases, hindsight tells us exactly where flood control is necessary
and to what extent. Whet it does not tell us is that our vision mey be
obscured by that immediate need such that we only see the disastrous
results of our problem, but fail to see the potential effeets of its solution..
With respect to some pflthe projects that-attempt to control nafuré, experi-
ence has shown us that such artificial manipulation, without sufficient long-
term planning; can have serious adverse effects. Not only aré‘future options
foreclosed on use of the land, but alteration of the'écosystém Ay become SO
final and lasting that unforeséen influences result in secondafv, evem’ more
widespread impacts. Or, for example, flood control benefits derived fnitially
may, in the future, no longer be necessary when such methods as strict land
use regulsation are ingstituted, the conSequehce being a tragic weste of resour-

ces,

The immediate benefits arelflood prevention, and the effects are excellent
on long-term economic development as well as for maintenance of present
levels of productivity. However, both positive and negative impacts must bhe
weighed in not only quantitative, but also qualitative terms, so that our

decisions will be justifiable in‘genepapions to come.
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B. SOCIO-ECONOMIC BENEFTTS

1. Flood Control Benefits

The area which the Littleville Dam is intended to protect is highly
developed and industrialized. The greatest concentraﬁion-of residential,
commercial and industrial developments are located on the lowlands in the
City of Westfield, approximately twelve miles below the dem. During the
flood of September 1938, the flood of record on the Middle Branch and the
upper Westfield Rivers, 78 pefcent of the peek discharge (55,500 efs) was
produced by the-triﬁutary areas above the Town of Huntington, which is
equivalent to 65 percent of the watershed above Westfield. Tittleville-
controls one of ﬁhese tributary areas. The flood of record for the entire
“basin occurred in August 1955, when it is estimated that Littlevilie
Reservoir would have prevented $4.3 million worth of damages. -Had the
reservoir been in operation with Knightville Dam, no flooding would have
 occurred behind the dike above the southern portion of Wesifield. Thus,

the impetus for construction of Littleville is clearly perceived.

The necessity for the project lies in the natural behavior of the.
Westfield River Basin, which has a relatively high flood potential through-
out the vear because of its rapid funoff characteristics, The magnitude
of the manufacturing carried on in Westifiald and West Springfield is dependent
on the flood protection afforded by the dams end reservoirs in the basin.
Agriculture, primarily tobacco production, is also important in these two
cities and is also henefittsd by the mitigation of flood flows. In addition,
residential and coﬁmercial development has continued in the flood plain below
Littleville., While this development has serious implications for the flood
plain ecosystem (discussed in Section C.l, below) the continuation of the
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Westfield area as a center for industry and wenufacturing is substantially

beneficial to long-term human economlc productivity.

2. Recreational Benefits

Within easy driviag distance of the Springfield metropolitan ares,
Littleville Lake is one of a very faw trol_rb ponds, While the stream proba.bly
supported a trout-fishery prior to the project, and was .stocked by the state,
~ the popularity of an sccessible, well-managed cold-water pomd is unquestiomable.
Fishing pressure om lakes managed for trout is usually more than three times the
pressure on warm-water ponds. Estimates of thé -Rumber of'a:glereé'indimt;e' that
wmoye than 13,000 heve utilized the project resources in one year. In additiom,
interviews revealed that most of the fishermen do come from the Springfield ares.
Thus, the Littleville In.ke ix an 1nvu1unbl.e-pub15.c resource whose use is destined
‘to imcrease if allowed to do so, However, there is'_ a possibiﬁty that the -
City of Springfield may prohibit fishing vhen it begins to uﬁiiize the reservoir
ag 8 snpp_hmnt.al wo.te.rl supply. The elimination of this umique sport 'fishery"would
have significant a.,d:vgrsé effects on lomg-term recrestionsl’ opportunities' for the |

very citizens of Springfield who own the rights teo the municipal water ‘aupply.-«

3. Water Supply Benefits

As a mltiple-purposevrese_rxroi-r,‘thg ‘Iittleville project.is designed to
be utilized for s -supi:lementtl municipel water supply by the City of Sprimgfield.
In the northeast, as in other parts of the coumtry, usable weter resources are
becoming more-scarce, It is widely recognized samong planners‘, as well ss
municipel, state and Federsl agencies that reservoir sites must be preserved.
Too often they have been subject to emcroachement and intense development
pressure -for other uses incompetible with water supplj. - In New ‘England, leisure

home building sand the rapid growth of winter sports have exerted a mmjor influence
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or land use, aggra._vating the economic problem of acquiring snd ‘preserving
reservoir sites in a tight lsnd market. Springfield will probsbly not
begin using this water supply until 1980, but its inclusion as part of &

Federal flood-control project ensures its long-term preservation.

C. BIOLOGICAL COMMUNITIVS AND ECOSYSTEMS

1. Chsnges in Land Use

The flood protection provided downstream commmnities o'n the Weatflield
River has unfortunstely encouraged urban ard suburban devélopment in the
very flood plein which is heing protected. While fes:l.déhtia_l structures
and industrial bﬁil@inga must be protected for the sake of the regions long-
term economic productivity, the flood plaim must slso be preserved. Littleville
lake controls roughly an area of only ebout 10 percent of the Wes.ttield River
Basin drainage ares. Thus, whether continued davelopment iwm the flood hszsrd
zoneé can be uttributed to the Littleville project is difficult to Justify, butb
there is no question that the project, as part of the comprehensive system of
flood control, contributes to the public's ﬁecurity which iﬁ turﬁ leads to the
general' feeling that flood plain development is ssfe and hermless to &l1l. vet
when these ecologically productive wetliands are elimimmted, fish and wildlife
are threatened, 1in additiom to the loss of natural flood protection. Runoff will
incresse and erosion may begin snd the flood control structures mey no longer

be able to provide the protection for which they were designed.

2. Modification of Stream Flows

modiﬁed spring flood discharges from Littleville have not been significantly
lower than would maturally occur, and so would have less effect on the fish
downstream. The construction of the reservoir obviously eliminated the stream
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fishery in the 2. 5 n:l.les or the Middle Bnnch which were 1nunda-ted. In
addit:!.on, _tha presence of tha den und reservoir probably 1imits the mch
below the dem within w‘hich trout nuy nove upstream to spa.wn. Howaver, the
long-~term recreo.tioml beneﬂts accruing rrom the creo.tion of a. prim trout: |

pond outwelgh these losges,

VII. ANY IRREVERSIBIE AND JRRETRIEVABLE COMMITMERTS OF RES(XJRCEB WHICH
ARE INVOLVED IN THE OPERATION AI‘!D mmmm H{OGRAM

A. 1088 OF NATURAL RESOURCES DUE TO PERIODIC FLOODING

As stated above,’ crestion of the Littleville ILake resulted in the permanent
loss of 2.5 miles of the Midﬂl’eaBrancﬁ-’or the Westfield River. During storage
of floodwaters, up to 0.9'sdditional miles are 1ost temporarily.. Thus, theé -
commitment of the stréam fishery represents a significant loss, but one which
is more than compensated for by the establishment Of & trout-fishery in the
reservoir. In this steeply slop‘i‘ng'ar‘ea;*1oéf§"i‘or*i‘ﬁ11&'ﬁré--'t’iibiﬁt?.ts in- "
‘significant. - Similarly, pericdic inundstion has hed “1ittle ‘effect -on ‘the forestry
resources which ‘-a‘pﬁear“‘. to be in ‘generally heslthy condition and enhiance ‘the °

netursl aesthetic quility of the projeéet, - T

VIII. COCRDIMATION WITH OTHER AGENCIES

Coordinetion with various Federal, Stateé and Local interests resulted in
veluable imput to this ‘-uieasﬁenﬁﬁ- Both meetings and correspondence proved to
te very helpful. Following is & list of the several interests with whom co-
ordination took place: '
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Bureau of Sport Fisheries and Wildlife

Soil Conservation Serviee

New England River Basins Commission
Massachusetts Divislion of Fisheries and Game
Massachusetis Audubon Society

City of Westfield, Nassaéhuaetts

City of Sprimgfield, Mussachusetts
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